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KLEINFELDER

\i/ Bright People. Right Solutions.

June 29, 2018 (Revised August 30, 2018)
Kleinfelder Project No. 20183822.001A

Ms. Stacie Haggerson
CenterPoint Integrated Solutions
355 Union Boulevard, Suite 301
Lakewood, Colorado 80228

SUBJECT: Revised Report of Geotechnical Services
Proposed Automotive Dealership
3 Parcel Lot East of Civic Drive
Victorville, California

Dear Ms. Haggerson:

Kleinfelder is pleased to present this revised report summarizing the geotechnical study
performed for the subject site, located on the east side of Civic Drive, approximately 600 feet
south of Roy Rogers Drive in Victorville, California. This report has been revised to provide an
update to boring log B-28. The purpose of our geotechnical study was to evaluate the
subsurface soil conditions beneath the project site and provide geotechnical recommendations
for the design and construction. A percolation study was performed to evaluate the shallow soils
related to the onsite infiltration of storm water.

It is our professional opinion that the site is suitable from a geotechnical perspective for the
proposed project provided the recommendations presented in this report are properly
incorporated into design and construction of the project.

We appreciate the opportunity to provide geotechnical engineering services to you on this
project. If you have any questions regarding this report or if we can be of further service, please
do not hesitate to contact the undersigned.

Sincerely,

KLEINFELDER, INC.

bt

Hans Tolksdorf, PE

Jeffery D. Waller, PE, GE

Project Engineer Senior Geotechnical Engineer
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1 INTRODUCTION

This report presents the results of our geotechnical study for the proposed CarMax Automotive
Dealership. The subject site is located on the east side of Civic Drive, approximately 600 feet
south of Roy Rogers Drive in Victorville, California (Site). The location of the proposed site is
shown on Figure 1, Site Vicinity Map. The purpose of this geotechnical study was to evaluate
the subsurface soil conditions at the site in order to provide geotechnical recommendations for
the design and construction of the proposed development. The scope of our services was

presented in our proposal dated December 19, 2017.

1.1 PROJECT DESCRIPTION

We understand that the proposed project will consist of constructing an approximately 4,909-
square-foot (sf) sales floor, a 1,197 sf presentation area, a 4,309 sf retail service area, and a
936 sf carwash, as shown on Figure 2, Field Exploration Location Map. The anticipated
maximum foundation loading for the proposed structures are 120 kips for column loads and 4
kips per foot for wall loads. We understand that the remaining portion of the site will be paved

and used for vehicle parking and drive aisles.

We anticipate that the parking lot and drive aisles will consist of asphaltic concrete and the
trash storage area will utilize Portland cement concrete (PCC). Ancillary construction is
anticipated to include concrete flat work, landscaping, and the installation of buried utilities. The
Water Quality Management Plan (WQMP) for the site may include infiltration or detention-type

best management practices (BMPs) designed to manage storm water runoff.

1.2  SCOPE OF SERVICES

The scope of our geotechnical study consisted of a literature review, subsurface exploration,
onsite percolation testing, geotechnical laboratory testing, engineering evaluation and analysis,
and preparation of this report. Kleinfelder's scope of services for this project also included
preparation of a Phase 1 Environmental Site Assessment, a Wetlands and Endangered
Species Evaluation, and Cultural Resources Evaluation which are presented in separate

reports.

Our geotechnical report includes a description of the work performed, a discussion of the

geotechnical conditions observed at the site, and preliminary recommendations developed from
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our engineering analysis of field and laboratory data. An information sheet prepared by
Geoprofessional Business Association (GBA) is also included. We recommend that all
individuals utilizing this report read the limitations along with the attached GBA document. A

description of our scope of services performed for this project is presented below.

Task 1 — Background Data Review. We reviewed published and unpublished geologic
literature in our files and the files of public agencies, including selected publications prepared by
the California Geological Survey (formerly known as the California Division of Mines and
Geology) and the U.S. Geological Survey. We also reviewed readily available seismic and
faulting information, including data for designated earthquake fault zones and our in-house
database of faulting in the general site vicinity. In addition, we reviewed SWRCB GeoTracker

website (http://geotracker.waterboards.ca.gov/) for nearest depth to groundwater elevation

data.

Task 2 — Field Exploration. The subsurface conditions at the site were explored by excavating
and logging thirty-five (35) hollow-stem auger geotechnical borings and 5 infiltration borings.
The geotechnical borings were drilled to depths ranging from approximately 20 to 50 feet below
the existing ground surface (bgs) and the infiltration borings were excavated to approximately 5

feet bgs. The locations of our borings are shown on Figure 2, Field Exploration Location Map.

Prior to commencement of the fieldwork, each of our proposed exploration locations were
cleared for known existing utility lines and with the participating utility companies through
Underground Service Alert (USA). A Kleinfelder representative supervised the field operations
and logged the borings. Selected bulk and drive samples were retrieved, sealed and
transported to our laboratory for further evaluation. Our typical sampling interval was every 5
feet to full depths explored. The number of blows necessary to drive both Standard Penetration
Test (SPT) and modified California-type samplers were recorded. A description of the field
exploration and the logs of the borings, including a Legend to the Logs of Borings, are

presented in Appendix A, Field Explorations.

Percolation testing was also performed in Borings INF-1 through INF-5. The testing was
performed in general accordance with the Technical Guidance Document for Water Quality

Management Plans, prepared by CDM Smith Inc. for The County of San Bernardino Areawide
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Stormwater Program, dated June 7, 2013. The results are discussed below and presented in

Appendix C, Borehole Infiltration Testing.

Task 3 — Laboratory Testing. Laboratory testing was performed on representative samples of
soil collected from our excavations to substantiate field classifications and to provide
engineering parameters for geotechnical design. Laboratory testing included moisture
determination and unit weight, sieve analysis, direct shear, maximum dry density and optimum
moisture, R-Value, and preliminary corrosivity testing. A summary of the testing performed, and

the results are presented in Appendix B, Laboratory Testing.

Task 4 — Geotechnical Analyses. Field and laboratory data were analyzed in conjunction with
the proposed site plan presented on Figure 2 and our assumed structural loads to develop
geotechnical recommendations for the design and construction of the proposed development.
We evaluated potential foundation systems, lateral earth pressures, settlement, and earthwork
considerations. Potential geologic hazards, such as ground shaking, liquefaction potential, flood

hazard, fault rupture hazard and seismically-induced settlement, were also evaluated.

Task 5 — Report Preparation. This report summarizes the work performed, data acquired, and
our findings, conclusions, and geotechnical recommendations for the design and construction
of the proposed development. Recommendations for the following are presented in this report:
» Earthwork, including site preparation, excavation, site drainage, and the placement of
engineered fill;
» Design of suitable foundation systems including allowable capacities, lateral resistance,
and settlement estimates;
» Seismic design parameters in accordance with the 2016 California Building Code;
* Floor slab and slab-on-grade support, including subgrade preparation;
» Lateral earth pressures for design of minor retaining walls; and
» Design and construction of asphalt and Portland cement concrete pavements, including
driveways, fire lanes, and concrete walks.
This report also contains reference maps and graphics, as well as the logs of the borings and

laboratory test results.
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2 SITE AND SUBSURFACE CONDITIONS

21 SITE DESCRIPTION

The proposed automotive dealership is located on the east side of Civic Drive, approximately
600 feet south of Roy Rogers Drive in Victorville, California, as shown in Figure 1, Site Vicinity
Map. It is situated on a 6.3-acre parcel of land identified by the San Bernardino County
Assessor as Assessor’s Parcel Numbers (APNs) 3106-261-26, 3106-261-27, 3106-261-28, and
3106-261-29.

The lot is an undeveloped piece of land located within a commercial area. Based on the ALTA
survey provided, the center of the lot has an approximate elevation of 2,938 feet above mean
sea level (MSL) that slopes gently to the north northeast to the surrounding 1-15 on-ramp and
adjacent parking lot. At the time of our field exploration, the site was partially covered by low-

lying dry desert vegetation.

2.2 SUBSURFACE CONDITIONS

The subject site is located within the western portion of the Mojave Desert Section of the Basin
and Range geomorphic province of California (Norris and Webb, 1990). The project site is
underlain by early Pleistocene to Late Pliocene ancestral Mojave River deposited alluvium. The
alluvium consists of loose to very dense sand and gravel deposits derived from the weathering
of the San Bernardino Mountains located south-southeast of the site. The surface deposit is
locally composed of an eroded soil profile comprising an argillic horizon and an underlying
calcic horizon (USGS, 2008). The geology at the site and the surrounding areas is presented on

Figure 3, Regional Geologic Map.

Soils encountered during the field investigation consisted of approximately 15 to 20 feet of
alluvial soils which generally consisted of silty sands and poorly graded sands. Below
approximately 20 feet below the ground surface (bgs) alluvial soils consist of poorly graded
sand and sand with gravel deposits to the maximum depths of our deepest boring (B-22) at 50
feet bgs. Detailed descriptions of the alluvial soil are provided in our boring logs presented in

Appendix A.

2.2.1 Alluvial/Residual Soils

The soils generally consisted of silty sands and poorly graded sands with some gravel layers

and were encountered at the ground surface to depths of approximately 50 feet bgs. Generally,
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the density of the subsurface soils was dense to very dense. The dry density of the alluvial soils

ranged from 81.5 pcf to 130.5 pcf and the moisture contents ranged from 1.3 to 22.0 percent.

2.3  GROUNDWATER CONDITIONS

Groundwater was not encountered onsite in any of our borings drilled at the site. Depths of the
borings ranged from approximately 20 feet to 50 feet bgs. Based on information from the
SWRCB GeoTracker (2018), the nearest available depth to water measurement of 93 ft bgs is
at approximately 0.5 mile east of the site. Based on the results of our borings and available
research, groundwater at the site is anticipated to be greater than 50 feet below the ground

surface.

Fluctuations of localized zones of perched water and rise in soil moisture content should be
anticipated during the rainy season. Irrigation of landscaped areas may also lead to an increase

in soil moisture content and fluctuations of intermittent shallow perched groundwater levels.
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3 GEOLOGIC CONDITIONS

3.1 REGIONAL GEOLOGY

The subject site is located within the western portion of the Mojave Desert Section of the Basin
and Range geomorphic province of California (Norris and Webb, 1990). The Basin and Range
Province extends eastern California to central Utah, from southern Oregon and Idaho on the
North, to southern Arizona and southwestern New Mexico. The California portion of the
province includes the Mojave Desert a large triangular area bounded by the Colorado River on
the east, Garlock fault of the north, and by the San Gabriel and San Bernardino mountains and

San Andreas fault on the south.

3.2  SITE GEOLOGY

According to a review of available reports and maps, the project site is underlain by early
Pleistocene to Pliocene alluvium of the ancestral Mojave River (Qoam). The near surface
alluvium consists of loose to well-consolidated sand and gravel deposits derived from the
weathering of the San Bernardino Mountains located south-southeast of the Site. The surface
deposit is locally composed of eroded soil profile comprising an argillic horizon and an
underlying calcic horizon (USGS, 2008). Surficial deposits observed consist primarily of
colluvial/alluvial soils of fine alluvial silty sands with varying silt and some gravel content to

depths ranging from approximately zero to 50 feet bgs.

3.3 GEOLOGIC HAZARDS

We have addressed below the potential geologic hazards for the site. Where these hazards are

present on site, additional discussion follows in subsequent sections.

3.3.1 Active and Potentially Active Fault Search

Earthquakes and faulting occurs as the tectonic plates, which comprise the Earth’s crust, or
lithosphere, move relative to one-another. Faults identified by the State as being active are not
known to be present at the surface within the project limits. No portion of the site is located
within a State of California-Special Studies Zone, formerly Alquist-Priolo Earthquake Fault Zone
(Bryant and Hart, 2007). The closest zoned fault to the site is the North Frontal Fault Zone
(Western Segment). The nearest active fault segment associated with this zone is located

approximately 10 miles to the southeast (CDMG, 2018) which is also known as Ord Mountain
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Fault. The North Frontal Fault is a southern dipping reverse fault, being approximately 50.1
kilometers in length, with an estimated maximum moment magnitude of MW 7.2, and an
associated slip-rate of 1 £0.5 mm/year (CDMG, 1996; Cao et al., 2003; and Petersen et al.,
2008). In many places there are high well-developed scarps, which have formed in older
Quaternary deposits and are moderately degraded. Because of the distance to known active

faults the risk of surface rupture resulting from faulting is considered low.

3.3.2 Flooding

Surface water flow at the site is generally via sheet flow from the southwest portion of the site

towards the property boundary limits.

The site is within a flood hazard zone “X” according to Federal Emergency Management
Agency (FEMA), where the flood hazard is “determined to be outside the 0.2% annual chance
floodplain” (FEMA, 2008).

A seiche is a wave or sloshing of a body of water that is at least partially impounded caused by
strong wind or seismic shaking. The site is not downstream of large bodies of water or tanks
which potentially could causes flooding and inundate the project site. The risk of seiche damage

following a seismic event at the site is considered low.

3.3.3 Landslides

Landslides and other forms of mass wasting, including mud flows, debris flows, soil slips, and
rock falls occur as soil or rock moves down slope under the influence of gravity. Landslides are
frequently triggered by intense rainfall or seismic shaking. The site is not located within a State
or county designated landslide hazard zone. The site generally slopes to the west with a low hill
in the north central portion of the site. The risk at the site from landslides and other forms of

mass wasting is considered very low.

3.3.4 Subsidence

The potential for subsidence at the site is considered low based on the results of our document

review, and our field and laboratory analysis.
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3.3.5 Expansive Soils

Expansive soils are characterized by their ability to undergo significant volume changes
(shrink or swell) due to variations in moisture content. Changes in soil moisture content can
result from precipitation, landscape irrigation, utility leakage, roof drainage, perched
groundwater, drought, or other factors and may result in unacceptable settlement or heave of

structures or concrete slabs supported on grade.

The upper soils generally consisted of sandy silts, and silty sands. Based on the granular

nature of the soil, the expansion potential is anticipated to be low.
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4 CONCLUSIONS AND RECOMMENDATIONS

41 GENERAL

Based on the results of our field exploration, laboratory testing and geotechnical analyses
conducted during this study, it is our professional opinion that the proposed project is
geotechnically feasible, provided the recommendations presented in this report are

incorporated into the project design and construction.

The following opinions, conclusions, and recommendations are based on the properties of the
materials encountered in the explorations, the results of our literature review, the results of the
laboratory testing program, and our engineering analyses performed. Our recommendations
regarding the geotechnical aspects of the design and construction of the project are presented

in the following sections.

4.2 SEISMIC DESIGN CONSIDERATIONS
421 General

The site is located in a seismically active region of southern California. The proposed site can
be expected to be subject to strong seismic shaking during its design life. Potential seismic
hazards include ground shaking, localized liquefaction, ground rupture due to faulting, and
seismic settlement. The following sections discuss these potential seismic hazards where

relevant with respect to this site.

4.2.2 Seismic Design Parameters

According to the 2016 California Building Code (CBC), every structure, and portion thereof,
including non-structural components that are permanently attached to structures and their
supports and attachments, shall be designed and constructed to resist the effects of
earthquake motions in accordance with ASCE 7-10, excluding Chapter 14 and Appendix 11A.
The Seismic Design Category for a structure may be determined in accordance with Section
1613.3.5 of the 2016 CBC.

The Risk-Targeted Maximum Considered Earthquake (MCEr) mapped spectral accelerations
for 0.2 seconds and 1 second periods (Ss and S1) were estimated using Section 1613.3 of the
2016 CBC and the U.S. Geological Survey (USGS) web-based application (USGS, 2018). The
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mapped acceleration values and associated soil amplification factors (Fa and F,) based on the
2016 CBC and corresponding site modified spectral accelerations (Sws and Swm1) and design
spectral accelerations (Sps and Sp+) are presented in Table 1.
Table 1
2016 CBC Seismic Design Parameters

DESIGN PARAMETER RECOMMENDED VALUE

Site Class (Table 1613.5.2) D
Ss (Figure 22-1) (g) 1.475
S1 (Figure 22-2) (g) 0.580

Fa (Table 11.4-1) 1.0

Fv (Table 11.4-2) 1.5
Sws (Equation 11.4-1) (g) 1.475
Swm1 (Equation 11.4-2) (g) 0.870
Sps (Equation 11.4-3) (g) 0.984
Sp1 (Equation 11.4-4) (g) 0.580
PGAm (9) 0.500

4.2.3 Liquefaction and Seismic Settlement

The term liquefaction describes a phenomenon in which saturated, cohesionless soils
temporarily lose shear strength (liquefy) due to increased pore water pressures induced by
strong, cyclic ground motions during an earthquake. Structures founded on or above potentially
liquefiable soils may experience bearing capacity failures due to the temporary loss of
foundation support, vertical settlements (both total and differential), and undergo lateral
spreading. The factors known to influence liquefaction potential include soil type, relative
density, grain size, confining pressure, depth to groundwater, and the intensity and duration of
the seismic ground shaking. The cohesionless soils most susceptible to liquefaction are loose,

saturated sands and some silt.

The characteristics of the soil, and depth to groundwater indicate that the site has a remote
potential for liquefaction and dry seismic settlement during a design-level earthquake is

calculated to be Y-inch or less.
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4.3 FOUNDATIONS
4.3.1 General

Based on our analysis, the anticipated structural loads for the proposed building may be
supported on conventional shallow foundations underlain by engineered fill provided that the
building pad preparation recommendations included in this report are implemented.

Recommendations for shallow foundations are presented in the following sections.

4.3.2 Allowable Bearing Capacity

Based on the current layout of the building, spread foundations underlain by a minimum of 3
feet of engineered fill may be designed for a net allowable bearing pressure of 3,000 pounds
per square foot (psf) for dead plus sustained live loads. Footings should be established at a
depth of at least18 inches below the lowest adjacent grade or finished slab grade, whichever is
deeper. Thus, for interior column footings, embedment may be considered from the top of slab
based on our understanding that the floor slabs will be a minimum of 6 inches thick directly over
the finished subgrade pad (no gravel or sand between the engineered fill and floor slab). Where
the slab is loaded in proximity to the columns, or above the underlying spread foundation, the

allowable bearing pressure of the footing remains 3,000 psf and should include the slab load.

The building perimeter footings should be embedded at least 24 inches into engineered fill soils
and be a minimum of 24 inches wide. Embedment for perimeter footings should not be
considered from top of pavements, flatwork, or aggregate base grades. The footing dimensions
and reinforcement should be designed by the structural engineer. Footings should be deepened
as needed based on the recommendations in Section 4.3.5 to avoid surcharging existing buried

utilities and/or walls. The engineered fill should be prepared as recommended in Section 4.4.

The allowable bearing pressure provided above is a net value; therefore, the weight of the
foundation (which extends below grade) may be neglected when computing dead loads. The
allowable bearing pressure applies to dead plus live loads. This value may be increased by

one-third for short-term loading due to wind or seismic forces.
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4 3.3 Estimated Settlements

Total static settlement for foundations designed in accordance with the recommendations
presented herein is estimated to be less than 1 inch. Differential static settlement between

similarly loaded columns is estimated to be less than 1/2 inch over 40 feet.

4.3.4 Lateral Resistance

Resistance to lateral loads (including those due to wind or seismic forces) may be provided by
frictional resistance between the bottom of concrete foundations and the underlying soils and by
passive soil pressure against the sides of the foundations. A coefficient of friction of 0.40 may
be used between cast-in-place concrete foundations and the underlying soil. The ultimate
passive pressure available for engineered fill may be taken as equivalent to the pressure
developed by a fluid with a unit weight of 300 pounds per cubic foot (pcf). A one-third increase
in the passive resistance may be used for resistance to transient loads such as wind and

seismic. The upper one foot of soil should be neglected when calculating passive resistance.

The lateral resistance parameters provided above are ultimate values. Therefore, a suitable
factor of safety should be applied to these values for design purposes. The appropriate factor of
safety will depend on the design condition and should be determined by the project Structural

Engineer. Depending on the application, typical factors of safety could range from 1.5 to 2.0.

4.3.5 Foundations Adjacent to Buried Ultilities

To avoid surcharging existing utilities and walls below grade, foundations should be deepened
below a 1:1 (H:V) plane projected from the bottom of the utility or wall. Alternatively, the utilities

or wall could be evaluated for potential surcharge pressures due to the foundation loads.

4.4 EARTHWORK
441 General

Recommendations for site preparation are presented below. All site preparation and earthwork
operations should be performed in accordance with applicable codes, safety regulations and
other local, state or federal specifications. All references to maximum unit weights are
established in accordance with the latest version of ASTM Standard Test Method D1557.
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